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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



For; REINFORCED SILICA/ 
ELASTOMER COMPOSITE 
Serial No. 10/021,200 
Filed: December 7, 20O1 



Commissioner for Patents 
P. O. Box 1450 
Alexandria, Virginia 



Dear Sir: 

Sun Lin Chen, being first duly sworn, deposes and says: 

(1) I am an Applicant in the subject patent application 
(United States Patent Application Serial No. 10/021,200) and 

am a coinventor of the invention disclosed and claimed 
therein. 

(2) Example 1 on pages 15-16 of the specification for 
United States Patent Application Serial No. LO/021,200 
represents a reduction to practice of the invention claimed 
therein. The experiments depicted in Example 1 were completed 
before September 12, 2000 (the filing date of Jia et al) . 

(3) In Example 1 latex samples of a styrene -butadiene 
rubber having a solids content of 2 0-22 percent were blended 
with silica. In the procedure used, a 3,3' - 

bis (triechoxysilyipropyl) disulfide /oil emulsion was made by 
mixing 1.71 phr (parts per hundred parts of rubber) of silane, 
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10 phr of oil, 6.4 phr of water, and 0.5 phr of soap in a high 
speed mixer. Then the silane/oil, 42.86 phr of a ailicascl or 
precipitated silica slurry, and 1 phr of an antioxidant 
emulsion were mixed into 100 parts by weight of the latex. 
The latex was subsequently coagulated at room temperature by 
the addition of a polyamine. The polymer, silica, and other 
ingredients formed coagulum and precipitated rapidly to the 
bottom of the container used leaving a clear serum at the top. 
The polymer was washed several times with water, filtered, and 
dried in a forced air oven at 60 °C for about 10 hours. The 
polymer was then milled into sheets and tested for physical 
properties. The samples were tested for reinforcement using a 
RPA2 00 strain sweep at 70 °C. The results of this evaluation 
are shown in Table I at page 16 of the specification with G' 
being shown in kPa. The experimental work supporting these 
examples as depicted in Table I came directly from work that 
was completed before September 12, 2000. Exhibit A is being 
submitted herewith to substantiate this point and includes the 
original data reported in Table I. Exhibit A is dated before 
September 12, 2000. However, the actual dates have been 
redacted from the Exhibit A. In any case, Exhibit A shows the 
reduction to practice of the invention now being claimed 
before September 12, 2000. More specifically, this Exhibit 
show the reduction to practice of Example 1 as described on 
pages 15-16 of the subject patent application. 

(4) In Exhibit A the silicas tested are identified by 
codes rather than by the type of silica as shown in Table I. 
The following table shows the internal company codes used in 
Exhibit A and the corresponding type of silica as presented in 
Table I of the subject patent application. 
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Code 



Silica 



smb008-5 



Txiosil 



smbOOl 



SN-40 



smb012 



SN-50 



smb013 



SN-Z 



smb014 



SN-UP 



smb015 



SN-YL 



smb016 



SN-UPO 



(5) As is reported in Example 1, Txiosil is precipitated 
silica having a particle size of 165 nm, SN-4 0 is spherical 
silicasol having a particle size of 10-20 nm, SN-50 is 
spherical silicasol having a particle size of 20-30 nm, SN-YL 
is spherical silicasol having a particle size of 59 nm, SN-Z 
is spherical silicasol having a particle size of 70-100 nm, 
SN-UPO is a acidic elongated silicasol having a particle size 
of 5-20 nm x 40-300 nm, and SN-UP is silicasol having a 
particle size of 5-20 nm x 40-300 nm. 

(6) As can be seen from Table I and Exhibit A, the 
elongated Snowtex silicas (SN-UPO and SN-UP) provided a much 
higher level of reinforcement than did the Sncwtex spherical 
silicas at all strain levels. Thus, Exhibit A represents a 
reduction to parac-ice of the invention now being claimed. 

(7) Jia et al (United States Patent 6,417,246) claims 
dental compositions and a method of dental restoration. This 
is in contrast to uhe claims pending in the subject patent 
application which are directed to silica reinforced rubber 
compositions. Thus, the invention now being claimed certainly 
does not claim the same invention as was claimed by Jia et al - 
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Further affiant sayeth not. 

^ ^ C-Rs 

Sun Lin Chen 



Sworn to before me and subscribed in my presence, this 
13th day of October 2003. 




if) teat 



Notary vufrlic 




' MARY A. NICOLOFF 
H Notary Public. Stats of Ohio 
My Com mission Expirw 11-24-07 
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EXHIBIT A 



RPA2000 
Test Type MPM 

Test Name STRAIN SWEEP 70C 

Test Time 13.44.17 08.2 3.25 08.42.55 08.59.07 09.15.21 09.32.34 09.48.48 

^^■^■■■■■■■^■■^■■■■■^ 

User Name Supervisor Supervisor Supervisor Supervisor Supervisor Supervisor Supervisor 

ID Ffeld 1 smbO0B-5/smbO11 smb012 smb013 smb014 smb015 

ID Field 2 Si Masterbatc SMB-SN4C SMB-SN5C SMB-SN-Z SMB-SN-U 

3 ^MMHHHHHMMHnfli 



Sublest 



0 READY 



Temp 



70 °C 



Subtest 



1 TIMED 



Time 
Temp 
Freq 
Strain 



1 m.m 
70 6 C 
6 cpm 
0.28 % 



Min 


S' 


dNm 


<Not 


Valid> 


<Not 


VaJld> 


<Not 


Valid> 


Max 


s* 


dNm 


<Not 


Valid> 


<Not 


Valid> 


<Not 


Valid> 


Min 


S" 


dNm 


<Not 


Valid> 


<Not 


Vaiid> 


<Not 


Valid> 


Max 


S" 


dNm 


<Not 


Valid> 


<Not 


Valld> 


<Not 


Valid> 


S" 


@ 
@ 


Min 


s« 


dNm 


<Not 


Valid> 


<Not 


Valid> 


S" 


Max 


S' 


dNm 


<Not 


Valid* 


<Not 


Valid> 


Subtest 




2 STRAIN 


SWEEP 













G' 

Strain 
% 



Temp 
Freq 

kPa 



70 °C 
6 cpm 



0.98 
1.95 
5.02 
10.04 
19.95 
49.94 
100-02 
200.04 
499.97 
999.94 



smb008-5/ smb01 1 
595.65 229.52 



590.18 
488.78 
395.28 
294.52 
174.59 
103.5 
59.673 
33.001 
23.497 



224.05 
215.7 
196.04 
163.44 
112.09 
72.504 
41.054 
17.856 
10.833 



smb012 
76.505 
87.435 
92.444 
89.256 
79.715 
61.546 
44.121 
26.435 
12.018 
6.7668 



smb013 
71.041 
81.97 
79.693 
78.099 
74.365 
61.653 
43.908 
26.009 
11.484 
6.3452 



smb0l4 
1377.1 
1325.2 
1027.5 
729.46 
467.86 
234.97 
130.82 
68.556 
30.483 
15.876 



smb015 
65.576 
76.505 
77.568 
75.974 
71.423 
60.584 
44.281 
26.569 
11.74 
6.5373 



smb016 
983.64 
920.8 
754.43 
593.98 
416.77 
228.34 
131.45 
71.704 
32.831 
17.397 
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Types of SNOWTEX EXHIBIT B Page 1 of 1 



SNOWTEX® 


ST-40 


ST-50 


ST-C 


ST-N 


ST-0 


ST-20L 


ST-OL 


ST-ZL 


ST-UP 


ST-PS- 
M 


sio 2 (wm) 


40-41 


47-49 


20-21 ! 


20-21 


20-21 


20-21 


20-21 


40-41 


20-21 


20-21 


Na 2 o (wfrt>) 


< 0.6 


c 0.6 


< 0.2 


*1 


*2 


<0.3 


*2 


< 0.7 


< 0.35 


< 0.2 


PH 


9.0-10.5 


8.5-9.5 


8.5-9.0 


9.0-10.0 


2-4 


9.5-11.0 


2-4 


9.0-10.0 


9.0-10.5 


9.0- 
10. S 


Particle 
Shape 


Spherical 


Spherical 


Spherical 


Spherical 


Spherical 


Spherical 


Spherical 


Spherical 


Elongated 


Strlng- 
of- 
pearl 


Particle size 
(nm) 


10-20 


20-30 


10-20 


10-20 


10-20 




KI-50 


40-50 


70-100 


*3 


*4 


Viscosity 
(mPs.fi. at 
25*C) 


< 25 


< 50 


< 10 


< 6 


< 3 




<3 


< 3 


< 5 


< 100 


< 100 


Specific 
gravity (25° 
Q 


1.28-1.35 


1.36-1.40 


1.12-1.14 


1.12-1.14 


1.12-1.14 


LJ 


2-1.14 


1.12-1.14 


1.29-1.32 


1.12-1.14 


1.12- 
1.14 


Appearance 


Clear to 
opalescent 


Clear to 
opalescent 


Clear to 
opalescent 


Clear to 
opalescent 


Clear to 
opalescent 


Opa 


escent 


Opalescent 


Opalescent 


Clear to 
opalescent 


Milky 
white 


"1: Flammable alkali (as Na 2 0) Is less than 0.04 wt<*>. And NH 3 is less than 0.2 wt%. 
*2: Flammable alkali (as Na 2 0) Is less than 0.04 wt%. 

*3: Elongated particles have a diameter of 9-15 nm with a length of 40-300 nm. 
•4: Strlng-of-pearl particles have a diameter of 18-25 nm with a length of 80-150 nrr 
*4: Dynamrc light scattering method particle size: 80-150 


i. 



Note: These are typical properties of SNOWTEX. 
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